The present study investigates the determinants of life expectancy in the presence of economic misery using Pakistan's time series data over the period of 1972-2012. The stationary properties of the variables are examined by applying unit root test accommodating structural breaks. The ARDL bounds testing approach to cointegration is applied to examine the long run relationship between the variables. Our findings show that cointegration between the variables is confirmed. Moreover, health spending improves life expectancy. Food supply contributes to life expectancy. A rise in economic misery deteriorates life expectancy. Urbanization enhances life expectancy while illiteracy declines it. The causality analysis reveals that life expectancy is Granger cause of health spending, food supply, economic misery, urbanization and illiteracy. This paper opens up new insights for policy making authorities to consider the role of economic misery while formulating comprehensive economic policy to improve life expectancy in Pakistan.
I. Introduction
From the last two decades, life expectancy at birth is considered one of the most important indicators of economic development in developed as well as in developing countries (UNDP, 1991) . This indicates that how countries particularly developing economies invest in their social sector development like education, environment, sanitation and other social safety nets. A change in income per capita of developed countries has changed the structure of expenditures which results in, reduced poverty level, high adult literacy rate, improved sanitation, easy access to drinking water and better nutrition. All of which has contributed towards increase in life expectancy. But, this is not a case for majority of developing countries in Africa, where life expectancy is still decreasing although they have improved their income level as well as health expenditures.
For example, recent human development report (2013) highlighted that Japan has the highest life expectancy i.e. 83.6 years whole Sierra Leone has the lowest life expectancy i.e. 48.1 years.
Historically, the improvement in life expectancy is an important topic of population studies 
II. Literature Review
Finding the determinants of life expectancy is now-a-days one of an important topic in the field of development and demographic economics. For example, Preston (1975 Preston ( , 1976 Preston ( , 1980 , Grosse and Aufiey (1989) and Kakwani (1993) indicated that socioeconomic factors play an important role in determining life expectancy. But, Shen and Williamson (1997) and Mahfuz (2008) program. We find that there is no research on such topic in case of Pakistan and this paper is a humble effort to fill research gap for case of Pakistan.
III. Model Construction and Data Collection
The prime objective of present paper is to investigate the impact of health spending, food supply, economic misery, illiteracy and urbanization on life expectancy in case of Pakistan. The empirical model is given as following: The data on food supply proxies by food production index 4 
III.I Misery Index in Pakistan
Inflation is defined as "a general increase in the prices of goods and services" which affects the purchasing power of individual during their life period. This decrease in purchasing power of money is linked with a decline in welfare of the household and in resulting, life expectancy is affected. Life expectancy is one of the important determinants of economic development. Barro 
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Where MI is misery index, inflation is the annual percentage change in consumer price index (CPI) and unemployment is comprised of all persons sixteen years age and above during the reference period, this definition is according to International Labor Organization (ILO). The MI is presented in Figure- 
Here,  represents the first difference operator and it S is a de-trended value of it S . it Z is the exogenous variables characterised by the data generating process and represented as Prior to testing for cointegration, it is standard way to check the stationary properties of the series. The study period witnessed some major upheavals in the global stage which can cause structural breaks in the macroeconomic dynamics. The ARDL bounds test works regardless of whether or not the regressors are I(1) or I(0) / I(1), the presence of I (2) (4) 6 Sen (2003a) suggested that models which allow both breaks is better than models with single break(s) in level(s). Sen (2003b) used Monte Carlos simulations to confirm the superiority of models that allow break(s) for both level(s) and trend(s). To determine the lag length of k we follow the process recommended by Campbell and Perron (1991) . Starting with an upper bound k max on k, k=k max is chosen if the existing lag is significant. If not, k is reduced by a unit, until the lag is significant. If none of the lags are significant, then k=0. In the empirical section, we set k max =8 and use the 10% value of the asymptotic normal distribution, 1.645, to determine the significance of the last lag. 
ln ln ln ln ln ln ln ln (9) where DUM is dummy for structural break based on LS unit root test and t  is residual term having normal distribution. Test of cointegration involves comparing the computed F-statistic with the critical bounds generated by Pesaran et al. (2001) i.e. upper critical bound (UCB) and lower critical bound (LCB). The null hypothesis 0 :
cointegration is tested against the alternate 0 : The parameter stability is checked by applying the CUSUM and CUSUMSQ tests proposed by Brown et al. (1975) . For the long run relation among the series we use the following equation:
where,
and t  is the error term assumed to be normally distributed. Once the long run relationship is established among the series, we test the direction of causality using the following error correction 
V. Empirical Findings and their Discussion
We have applied the Lee and Strazicich unit root test and results are reported in Table- The data span of our study is 41 years so we cannot take lag more than 2 suggested by AIC lag length criterion. After choosing appropriate lag length, next is to compute the ARDL F-statistic to examine whether cointegration exists. We report the results of the ARDL bounds analysis in Table-3 . Long run marginal impacts of public health spending, food supply, economic misery, urbanization and illiteracy on life expectancy are reported in Table- The results of short run dynamics are shown in Table- 
Figure-2: Plot of Cumulative Sum of Recursive Residuals
The straight lines represent critical bounds at 5% significance level. The straight lines represent critical bounds at 5% significance level.
After investigating the long run and short run impacts of public health spending, food supply, economic misery, urbanization and illiteracy on life expectancy, we apply the VECM Granger causality to examine cause and effect of each variable. The results are detailed in Table-6 . In long run, public health spending Granger causes life expectancy and in resulting, life expectancy Granger causes public health spending. Food supply, urbanization and illiteracy Granger cause life expectancy. The feedback effect is found between life expectancy and economic misery. The relationship between public health spending and economic misery is bidirectional. Note: * and ** show significance at 1% and 5% levels respectively.
The short run causality analysis reveals that food supply Granger causes life expectancy. Life expectancy is Granger cause of economic misery and same is true from opposite side. The bidirectional causal relationship exists between urbanization and life expectancy. Public health spending Granger causes urbanization. The feedback effect is found between illiteracy and urbanization.
VI. Conclusion and Policy Recommendations
Increasing life expectancy is changing the age structure of the world, as recent estimates show Our results indicated that the variables are cointegrated for long run relationship in the presence of structural breaks in the series. Further, public health spending increases life expectancy.
Availability of food also enhances life expectancy. The relationship between economic misery and life expectancy is negative. Urbanization has positive impact on life expectancy. The causality analysis exposed that the feedback effect is found between public health spending and life expectancy. Economic misery Granger causes life expectancy and in resulting, life expectancy Granger causes economic misery. The relationship between economic misery and public health spending is bidirectional.
Our finding of the existence of trade-off between economic misery and life expectancy has immense implications in policy perspective. Pakistan has faced severe energy crisis since early 1990s which has taken its toll on the employment level. Energy crisis also affected domestic production which created demand-supply gap and in resulting, inflation has increased. No wonder that this persistent increase in inflation and unemployment has contributed towards economic misery through rise in consumer prices and lesser income generating possibilities for the bulk of the population. So, the government must focus to generate employment opportunities in the country by ensuring the consistent supply of energy to agriculture and industrial sectors.
Our findings show the positive impact of food supply on life expectancy where the availability of food primarily depends on its prices. For the last two decades, a phenomenal rise in food prices has been seen all over the world and Pakistan is no exception. This hike in food prices has accelerated food inflation in Pakistan which has led to increase in economic misery. From a policy perspective, the government should minimize the market imperfections in the food market by implementing mechanisms such as discourage hoarding, effective price control etc. to keep a check on the rise in food prices. Side by side, government should pay her attention to encourage R & D activities for agriculture sector development to enhance its production which not only will sustain the food supply in the country for long span of time but also helpful in lowering food prices to a affordable levels.
Public spending on health in Pakistan is largely progressive and our finding confirms its positive impact on life expectancy. In Pakistan, health services are provided both by public and private sector where public sector largely caters to the relatively less privileged class. Therefore, the government should increase the scope and coverage of its existing health provisions through further increases in its spending which will contribute to human development through improvement in life expectancies. Last but not least, urbanization has positive impact on life expectancy. This indicates that government policy is to enrich urban sector by increasing urban infrastructure is on right way. Urbanization directly and indirectly is contributing to life expectancy via income generating, education and medical factors. The government should give more attention to improve urban infrastructure for improvement of basic necessitates and hence life expectancy.
